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* Imagine a fusion concept where:

e The plasma betaranges from 0.5to 1

« The heart of the device fits on a modest table-top

« The plasma density is high >10°cm-3

« The magnetic field confining the plasmais 500 Tesla !

« The auxiliary heating power level is ~ 1000 Gigawatts !

« The heating is “slow” adiabatic compression

« Most of the initial physics research can be conducted
with existing facilities and technology

« In areactor, on each pulse the liquid first wall would be
completely fresh

« The repetition rate is ~0.1 Hertz, so that there is time to
clear the chamber from the previous event, and time to
Insert a new “target”
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» MTF offers a uniquely different pathway to achieving
controlled thermonuclear fusion in the laboratory
— Intermediate between MFE and IFE

 Presently only funded at the “Concept Exploration” level, it
could operate at the “Proof of Principle” level in the very
near term on Shiva Star in Albuquerque

« With existing pulsed power facilities, (ie, Atlas, which is now
at the Nevada Test Site)... it offers the possibility of
Performance Extension levels of fusion output (ie, Q~1)
within a 5-8 year timeframe, at very modest costs.
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Starting next year, we would envision:

« A 4-year integrated plasmal/liner “physics” experiment to
demonstrate implosions of interesting FRC target plasmas
on Shiva Star (1-3 MJ driver level). (still CE)

e A 4-year multi-experiment CE level-of-effort to study the
technology of possible “stand-off” drivers for rep-rating
MTF. This could include studies of other candidate target
plasmas.

 In parallel, a 4-year “Proof of Principle” program resulting
iIn combined modeling and experimental understanding of
high performance DD plasmas on Atlas (5-10 MJ driver

level). /.‘
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e Useof DT in experimentsto demonstrate batch burn fusion gain of 5-10,

If warranted by resultsfrom 3). An interesting possibility isthat these kinds
of experiments could be conducted outdoorsat LANL or NTS

« Technology development of a “scaled” flowingliquid-wall chamber.
Goal of handling 1 Gigajouleyieldsin a~ 10 meter diameter vessd (ie,
NIF size).

« Demonstration of fusion gainsin the range of 20-100, using mor e exotic
bur n/refueling/compression scenarios.

« Development of suitable pulsed power/ener gy handling technologies
with fatigue lifetimesrelevant for areactor (thisisreally difficult).

 Finally, doing it all economically, given the present and future value of a
Megaj oule of electricity, needsreactor study efforts.
A
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In summary:

MTF provides an exciting “new” approach to controlled fusion
In the laboratory. (The basic idea is only 40 years old, but
the integration is new!).

The application of a magnetic field to inhibit heat flow in an
inertially compressed (high pressure) target plasmais a
very general idea, with many possible implementations,
both for targets, and drivers.

Pulsed fusion power generators are not necessarily a bad
thing! No materials dpaissues, no first wall surface
problem (destroy it on each pulse!), no
erosion/redeposition, no divertor.......
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Our web pages are at: http://fusionenergy.lanl.gov and
http://wsx.lanl.gov
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